Abstract. The experimental data on the production of K--mesons in pp-collisions are analyzed and a method of the unified description of these data in a broad energy range for primary protons is proposed. The K--mesons production in pA-col/isions is considered. The simple formulas for inclusive cross sections of the K--production in these collisions are given.
Introduction
Experimental investigations of the production of K--mesons in the nucleon-nucleon and nucleon-nucleus interactions have been carried out for a long time (see, for example, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] ). It has been found that the inclusive invariant cross section for the production of K--mesons in the pp-collisions rapidly acquires scaling character as a function of the transverse momentum, the radial scaling variable and the invariant energy [15, 16] as the energy increaces. In a number of papers semiphenomenological analytical expressions have been suggested, which describe the experimental data on the K--mesons production in the pp-collisions [16, 17] and pA-collisions [18] at high energies. The direct experimental data on the total and differential cross sections for the K--mesons production in the pp-collisions at low energies are practically absent. In the papers [19] [20] [21] the expressions for the inclusive cross sections for the K--mesons production in these collisions near the threshold are given, which are based on the simple phenomenological models. However, in view of the development of high-current proton accelerators of a new generation -kaon factories -a need has arisen for a more detailed systematic description of the experimental information on the inclusive cross sections for the production of kaons in the nucleon-nucleon and nucleon-nucleus collisions in a broad energy range for primary protons. Such a description in the case of the K+-mesons production in the pp-and pA-interactions has been considered in [22] . In this work an attempt of its generalization on the case of the K--mesons production in these interactions has been undertaken. Apart from the purely applied significance the obtained results may also serve the interpretation of the experiments [10, 23, 24] on the production of K--mesons in the nucleus-nucleus collisions at various energies.
The total and partial cross sections and mean multiplicities for the production of K--mesons in the pp collisions
The experimental data on the production of K--mesons in the pp-collisions are available mainly in the region of high energies (at kinetic energy of a primary proton in the lab system e0 > 10 GeV) in the form of mean multiplicities and inclusive spectra, while the data in the low-energy region (at eo =< 10 GeV) are rather scarce. Let us consider at first the low-energy region. The experimental data on the total cross section for the K-production in the pp-eollisions, %p-+K-x are practically absent at present. The authors know only one value of the cross section %p-~K-X at %=2.85GeV, which is equal to 4+2 ~tb [1] . This value is presented in Fig. 1 . For the evaluation of a~p~c-x at e0,-~3+7 GeV let us use the available data on the partial cross section for the production of K--and K~ in the pp-interactions. The reaction of the K-production in these interactions, which has the lowest threshold (ethr=2.49 GeV) is the following reaction with four particles in the final state p+p-+p+p+K+ +K -.
(
At present there is only one experimental value of the total cross section of this reaction %,-~ppK+K-at go =5.7 GeV, equal to 34+-12 ~tb,which is given in Fig. 1 . Dependence of the total K--mesons production cross section on the energy in the pp-collisions. Calculations: the dot-dash line, the cross section %p~pvK+ ~-calculated using the one-kaon exchange model [193; the dashes, by (3); the solid curve, by (9); two dots and a dash, by the numerical integration of expressions (10)-(12). The experimental data: see text Therein this cross section at eo < 7 GeV was calculated in the framework of one-kaon exchange model. The results of the calculation are represented in Fig. 1 by a dash-dotted curve. Beginning from the energies eo ~5+6GeV an appreciable contribution into the apv~K-X is given by the reaction with one and two additional 7c-mesons in the final state along with the reaction (1) [2, 26] . The existing experimental data on the total cross sections of these reactions are given in Table 1 . From these data and from the data on app__.ppK+ K presented in Fig. 1 it follows particularly that at eo = 7 GeV ~pv_~K-xgO.08 rob. Note that at this energy the total cross section for the K+-mesons production ~pp~K X constitutes a value of 0.9 mb [22] . To obtain an experimental estimate of the value of apv_~K-x at eo ~4+5GeV let us suppose that app~K-x=%p~r, ox 
as a value of avp-~r~ox in this energy range we obtain that app~:_x=15.0_3.2~tb at eo=4.1GeV, while o-pp~K-x=25.8_+ll.1 pb at e0=4.6 GeV. These values are also presented in Fig. 1 (2) at 4.1 < eo < 9.1 GeV.
O'NN-~NNKR(S )
This formula was used in [21] as a total cross section for the production of K--mesons in the nucleon-nucleon collisions with four particles in the final state. Here
is the maximum momentum in (GeV/c) of/(-mesons in the NN -c.m.s, for the reaction NN ~ NNK/(; mu and m~: are the rest masses of nucleon and kaon; and s is the invariant energy squared. It is seen that calculations by the one-kaon exchange model and by the formula (3), which, according to the above present, ~vp~K x at So _-< 5 GeV, do not agree with each other and with the experiment near the threshold (the arrow in Fig. 1 ). Thus, it is not correct to use these calculations for the above cross section in the energy range of eo > 5 GeV. For the description of %v~K-x at ~o>5 GeV let us invoke some additional information, namely, the data on the mean multiplicity of/(-mesons in the pp-collisions (nK-). The experimental information on (nK-) was obtained in [3] and listed in Table 2 . Knowing the mean multiplicity (nK-) , it is easy to find the total cross section for the K--meson production in the pp-collisions, since inel / ~pp~K-X=app \nK ).
i,e~ is the inelastic pp-interaction cross section.
Here Opp
The results of the calculation of the cross section O-pp_~-x by (5) is presented in Fig. 24 . It was supposed in this calculation that i,~l ~rpp = 30 mb at s < 100 GeV 2 and inel ~pp =32 mb at s>100 GeV2 [3, 28] and it was also considered that errors in (nK-) were equal to 25% at 67.2_<s_<133 GeV 2 and 15% at the other values of s
